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% (1) 

f LTtttO-CH 2 -rt*-0-. -CH = CH-, y?n7 
H 2 -# ? -0-> -CH = CH-ifctiy^D7;^l/Vff IM?)*iTUv>7;^ 
[»*3R2] 

3 ] 

x.<btLT^>J:< x -?-LTtt^co-CH2 -^-O-t^tiv* n7;v*l/>tfi|ixib 
itx.f.titU <> f LW< 1^-CH 2 -?i ! y;n7^-y>ttife 

J: f Ufff(?)-CH2 ->& s -0-, -CH = CH-> nr/P* 
[«f*JfC5] 

^7;K^tltx.^^TUv^7iX;vt 1 ~ 1 2 0&3*JBK : ?-*:fr-r;&7/l'*V>'*: 
«$a^7x^;v7;^;i/^t ) Mtt«$:ii^it^t) ; 7x-j^fMT^ 
ST/Hf/l<£:feV>T\ ttt©7Kf(47ytT?ilii?,^TU<> ^Ltftt©-CH 
2 -t±-0-> -CH=CH-, '/^n7^I/>^;li7x-l/>'t*iiJlx.?)!Ht<) 
J: < ; mTfrZ-Uytete^x, &1t<D7kmte7 yft*ilMfj*iTfc X < % ^-LTftt 
<£>-CH 2 -t±-0-£ fcliv^ n7;K^/tt^£f>^ti «fc < ; -etT, "7^- 

IW*3S 6 ] 
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[»*3i 1 4 ] 

[»*3gl 5] 

5£ (3) t^$^!jf;yn^rty 0 
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ho =A- N si -o — ^si-oVh 

HO A Si—O" Isi O —Si O • 

J ° x° v 
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R 3 l fc8Blft<05*; (1) Mtf^R 1 fcR— ©*i**;frU ml±2*e> 

1 0 0 O^SIfibSo 

\mim 1 6 ] 

[St*^ 1 7 ] 
[W*^ 1 8 ] 

m^m i - 1 o (owfrfr i tKfemo«^ w itib^wfiit^jSK ion^w* 1 >; v 
[wi#3i 1 9 ] 

[If ^2 0] 

*3l 1 9 IBfc<?> *° 'Jyn^tv, 
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W*JS 1 9 we^O sjf V v n * -9- > o 

m^Jl l 9 gcicO y v n 3=- -if > 0 
2 3] 

^Bt^JRl 9ffi*iO*K»; ->d^-9-> o ^iuctv 
[»t«2 4] 

5? o 52^5?^J ?** ^ ***** 7 - ' *«*• * xftm* * ** 

^1 9 sEfw* y v n 3^-9- > 0 
IW*^2 5] 

5£™™£5£? *?£ * ****** 9 y - * *** * * * « 

[»*J12 8] 

£*I * * *****^ * 3 * 4 « 

[i*«2 9] 

2^2?fSi*t **** * ***** 7 * ^ * -r *ft**?* * 

[St 3 01 

i D «2?f EI*****" * ****** n n y y a,***-*-****, -f 
* ff*« 2 6 IB^<^> # y y n ^ -9- ^«5«jfi^o 
[«f3frfi3l] 

2??S2f !! t5tsy * *fc***7 ^ * * » * 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

2 (*2i4*lrr*?,f ^^^ n ^+'>^^^>fb^(±. Brown 
her GMMHUR3) fc*v*T, ^f^I !f 




°\ *> >H OH (4) 
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[0 0 0 4] ° 

$>Zlt&mi± Unno fcfcJ: ^M^Stvc^* (#^It»5) 0 

f f 
HO-Si-O-Si-OH 

O (!) 

HO-Si-O-Si-OH 
K 5 R 5 
[0 0 0 5] 

> ****** 4 m{t**n, Unno GMt»*ft6) lei***** 
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(6) &c&v>-c. i-Pr(±^f yroe^ 

[0 0 0 6] 
[0 0 0 7] 

[^MfltlfcjtiU ] Chem. Rev. 95, 1409(1995) 
I^#^M2] J.Am.Chem.Soc, 87, 4313(1965) 
[^N^fr^ilft 3 ] Organometallics, 10, 2526(1991) 
[2M$fp:£j$c 4 ] J.Am.Chem.Soc, 87, 4317(1965) 
l^XtS] Chem. Lett, 489 (1998) 
[^MfirfcjSifc 6 ] J.Am.Chem.Soc, 124, 1574(2002) 
[^^17] Organometallics, 19, 1077(2000) 
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mwxm2 ] mmw- 1 - 9 8 6 3 1 
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[f^^^: L <fc n t -f h MM] 
[0 0 0 8] 

[0 0 0 9] 

[0 0 10] 

frm&<DmZ#ir 2, lr 4 mt&to t RJ©$« £ «fc t) , ^ffi ft # i; v n c, 
[0011] 

JftWo^tt^^^fc^^i^y^n^^ii^ m^^k **#*k x-7-4> 

2?™*i£* y *"** 5 '«** 

'It tT^>jflJMT»§^ 0 
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(1) 5*; (1) -e^^tL^^^^^^o 

R 1 

HO >si^o^o^sil OH 

U (1) 
HO ^ OH 

Rl / -O^O- V 

tllix.yitU<, fUttt^)-CH 2 -tf*-0-, -CH = CH- v^nr 
c tl-o 2? "v %> o 



STS??^*^*^ *^*<^i^-ch, -#y^rn^^ 

Pi Wo 

4 S7l7 ti_ °~ N ~ CH = CH - ^DT^U>ifc|i7xzV>fg|^ 6 

X ^ T ^<> »-CH 2 -i±-0-, -CH = CH-, y^DTM^fNi 
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o 

(7) w^R 1 #\ 7K^, iitt*?©ft#i-8-p*»), e©W7 7t-et 

^J&x. btlX & <£ < x ^Ltfft©-CH 2 -#-0-, -CH = CH- N «>^7M 
1 ~ 8 19 , ^LT^O-CH 2 -^-0-> -CH = CH-i7t(i 

(8) ^\ >kmj%*<Dmn ~ 8 -e* o , et^W7 7tTii 

&x<b*iT& J: <. fUttto-CH 2 -^-0-. -CH = CH-, ^nmu 
^/i/ifcti* h+'>-ef IMt)titiiv>7x^;K ft**?****? yf, 1-40 

KK^Ojfe** 1 - 8 X$> 0 , -etTffiitO-CHa -tf*-0-. -CH = CH-47t*iV 

Tfit©-CH 2 -t^-O-. -CH = CH-^;!iy^n7^V>tttli£f.^ 

(10) t^t©R4s 7i - m ^^ H5ffSSlSIB«0^y^^>fb^-%o 

(1 1) ^ (2) XTFZKzmmrjmtt&wzm^zztz&mti-zmmimm 



Vo 



o 
o 



•4M 



(2) 



(12) 5£ (2) ^SftS^ra^S&ffc^&fc^D h >###t^R^$-^^ < r t*m 

(13) ^ (2) tv-F$Wti^'fiM!fei:i«t^K)S?^^ct^ij|f tfi, 

(14) ^ (2) XTfiZft&ygm^jmik&wtmmmtzKfcz^zztztwwtti-z 

> frlfi^i«fBmo»^>f^b^oM7j-So 
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(1 6) m^2*c, 5 o 0OSSfe-C**KTSB^l 5|ffi8^'jyn^^ 0 
1 7) m^2^<b5 0OSE«fcT*4|}|B*l 5 V vn^v 

««SwSf?f £££3?t: S J??**" D n ~ >,; ********* < 



10 0 1 3 J 
[0 0 14] 
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ft, w*m§u #f^tt> mscaeittt, *i5#tt, *^w»jk^ ttzitmmi 

[0 0 15] 
[0 0 16] 

WT<7)I^T1i, * (l) -C*; £ ft £ <{ mib^yo £ 4t&m (1) tmm-tz^t 
[0017] 

5£o£fcirfcia#»*S>*Lfc4i£fc % M<7)-CH 2 -^-0-, -CH = CH- 
[0 0 18] 

tMfi^tt-cH 2 -^itsft^^nsfc^tcti. -e-n-p*t»4*36i?a§jftjL?, 

ttT^iV^ 0 #IJxt£\ 7;l^;W;:fcV>T2l®£>-CH2 -^-0-t-CH = CH-tt 

CH 2 -^-0--e«§^x.«b*L^tfB^1-^i:^^{i % I«t4ttft©-CH2 

0 - -Cg § Jftit h tiZ c fi £ v> 0 

[0 0 19] 

°xO (1) 
ho-^ ^ OH 

* (1) fc*$v>T, R 1 <D*-*L-e*U4*3f, RSI ife 1 ~ 4 5(07;K;k «»£fct±# 
[0 0 2 0] 

1 ■cxDT } ) — )U h T?flMfc ZtiZ 'J?%<ti> lo©7^i:^< Hlo©75 
/Hf * ft* «r£- % ^>J5r < ti> loo7V-;vW< fc<> lco77M;vj: 

tfJlE# 2004-3046354 



2004-133045 



^-v*: 7/ 



I0 0 2 1J 

1 F5*»2-2 0W7H-^t^y7;^K lfe*»2-2 0O7HH*^7H 
->K i«o-CH 2 -^v^oT;w^^u>r-M#mx«bn7t^mi~8(7)T;u^;u 

o 

[0 0 2 2] 

/K 7**-/K 2-^^;v-/ntf;K l, l -v-V -?-;wc?-;k ! 

1, 2-M;>f^n^, ^:/^/K 2, 4, 4-f^f;^>f;v' 
y^/K t-> ;K ^>t-v;k KfyJK fl-7fy;K ^^r^K 

[0 0 2 3] 

rai-3 0©7 7fft7;^;K7)^|li, 3, 3, 3-HJ7Wnyn^, 3, 
3, 4, 4, 5, 5, 6, 6, 6-/t7;VtnA+y;i/ x h 'J n — l ^ i' 

2, 2-fh7tKnt7f^ A^f* 7 ^n-l, i, 2 , 2-fb7tVn'f 
v;K ^-7;w*d-i, i, 2 , A-7^d-i, i 2 

[0 0 2 4] 

v^^r'v^^ 3— ^ 7 ^ t n ^ v y n ,f ^ •> y n ^ ^-e* -S o 
[0 0 2 5] 

^l~8<07;Vdr;W;iJV^liO-CH2 -#y^n7^*l/^H«itfeti 

-CH 2 -^Vy*D^vl^>-C'fi§mx.fb*t7t^-e*^ 0 y^n^y;Mf;K ± i 
[0 0 2 6] 

^i2-2 0W7A'7--;^tt, xf-K 2 -7°n^- ;K 3 -7*7- - ;b 5- 

-CH 2 -^v^nr;^7--ix>^g^m^f>^7c^^i ~s cor^^;K7)^]{i, 2- 
_(3-~>y-n^*-fe-,v) 5 _ dfy^A7f-M jcl*/k 2-v*n^> 

<- & o 

[0 0 2 7] 
[0 0 2 8] 
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[0 0 2 9] 

€7x-;V^m^ 0 T)V*)V7 j^-)V<Dm±, 4-^f*7x-;K 4 - ^ 7 jc. 
-JK 4-7*n^7i-JK 4 -T*^;^ x^;^ 4 -^>f;V7x^;K 4 -^-ff- 
4-t^f;i/7x^;v, 4-y-;i/7x-;K 4 _ f y ; i, 7i ^ K 2> 4 
->7f;V7x^JK 2, 4, 6-F'J^f;V7x^^ 2, 4, 6-h'Jxf^7i- 
4 ~ 7ac=.;K 4- (1, 1 7 i^JK 4 

- (2 -^^Wn^v^) -7cc-;v, 2, 4, 6-M;* ( 1 -> 7j^;v 
%t*X*&Z> 0 7;^;i/t^y7x-;v©i(i, 4-pt F^v7x^^, 4- X ]>ty7i 
-;K 4-7*n#^y 7 i-;K 4-7'h^y7i~JK 4 -^^f ;i,t^y7x-jK 
4-Ayw^y7x^;K 4-fy;Vt + v7x^;K 4-t^^fv;vt + y7x 
4- (1 -p<?-;i^ 4 _ 7x^;k 

4 - (1. 7x-;^^-e^s 0 T^-^i-jK^fllUU 4 

-i r _;V7 1 - J V i 4 - (1 7x^K 4- -7 ^ 

10 0 3 0] 

Lt|ft^7x-;l/«iii, 4- (2-7xx;vxfx;i/) 7x-JK 4-7i-;^^ 
' >7l -^> 3-7x-;Mf^7x^ e7xr;K ^ _ 7 f 4- 

(2 7^-;M±, i^;u-7 x.^;K7)jc^-;v^^^v^t. 1 j@<7)-C 
H 2 -^^i^ix^-eg^J^^ii,^ fc^ liO-CH 2 -^-CH = CH-t*IIM 

10 0 3 1] 

7l -^ 2, 5-^^nn-4-^f^7xi;K 3, 5-^^nn-4-^fii/ 7 x 
-)K 2, 3, 5-h'J^nn-4-^f;V7xXji/, 2, 3, 6-M;*nn-4-* 
T-fry^-jv, 3-7*0^-4 -p<^;V7x~;k 2, 5->?7n^-4->f ;V7 X x 
>K 3, 5-~77'n^-4-^7 t -;l'7ji.=.;K 2, 3 - V~7 D - 4 - 7 ^ ^ ;v 

, 3-^nn- 4 -^K->7x-;K 3 -7*n^- 4 h *->7 3, 5-^ 

7*Ot-4->F^y7x^^ 2, 3-77JPto-4-n + v7x^ 2 3- 
y'7^D_ 4 _ xR , >7x - ;K 2> 3_y 7Wn _ 4 _^ n ^ i/7i .^ 4 

-^7--;u-2, 3, 5, 6 -T Y?? )\>*u-7 x. — )\,i£t*X$>%> 0 
[0 0 3 2] 

<> «C0-CH 2 -{i-O-, -CH = CH-, ttzl±*s?UTfr*]s>XW&W>:Z.t> 

[0 0 3 3] ' ' ~ 

^7°nk:;K 4-7x^il/7'f^ 5 - 7 x > ^-;]^ 6-7x-;KiyJK 11 

-■7jl~)Vv yri/)V^ l-7xx;i/xf;K 2 - 7 .xcwi^n tf;i/ % 1 _^ 2 _ 

7x-;i^^;k i-7x-;i/7ne;K 3-7x^;i/7f;i/ > i-^ ; v_ 3 _ 7l ; 
;U7"nt:;K 2-7x^;v7f;K 2 2 -7 *=-)\,?u tf;u, i- 7x ^a 
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[0 0 3 4] 

■7^;ut;u*;wi&^t, ^>*>5|ott*<07K*fi^nr>* ^(ij^Xft 1 - 1 2 
*l*7**-«a**.fc*LT*j:<, ttitO-CH 2 -tt-O-. -CH = CH- >T 

*'C«§Jfex.?>*L*:7 J c-^T^*;i/0^|{± % 4-7*tn7xi^H 2 3 4 
, 5. _6^^7Wn7x-WH, 2- (2, 3, 4, 5, 6-^/ 7 Ho 
7*-/l0 i**, 3 - (2, 3, 4, 5, 6-^^7^n7x-)H 7n fcf * 2 
- (2-7Ho7x^) 7*ntT;K 2- (4-7^D7x^) yo^^t* 

[0 0 3 5] 

^ > * **©ffiR<&**#*«f IMfeftft7x-^T^^«|i 4 - * n n 
7 j ,_;1^?-;k 2-^DD7x-^^, 2 , 6-v^D7x^Mf;i, 2 4 
-y^n7x-Wf^ 2 , 3, 6-h^nn 7 x^f^ 2 4 6 -V U 
? DD7x " w ^ 2, 4, 5-F>^nn7xz;Mf;K 2, 3,' 4' 
77nn7xc W fJK 2, 3, 4, 5, 6-^^nD 7 x-W^' 2- (2 
^ 0D71 ^) 2- (4-?DD 7 x^) -x-=F;K 2 - (2 4 5-* 

2" (2, 3, 6-^D 7 *i*) 3-'(3-7Dn 
7.x -AO 7ntf;K 3- (4-^D7x-*) 7n tf;K 3- (2 4 R-kii* 
DD71 ^) 3- (2, 3, 6-h^DD7x^) /nek 4- (2 

"^ D7lS *) ****** 4- (3-^DD7x^) 7f-;K 4- (4-^nD7x 
-A) 7*^;K 4- (2, 3, 6- h »; ^nn 7 ^~;v) 7iP;K 4 - (2 4 5-K 
^ri 1 ^ 2 - <3-*nn 7 ^*) 1- (4-*nn 7 I 

2- (4-;no7x-f) 7nfcf;K 2- (2-^n 7 x^) y n 

1- (4-^007x^1/) 7**- So 
[0 0 3 61 

7x^wt^mt-ef^^t ) ^ 7x -^ 7;H;l/ ^ l ^ 2 _ rn>:67 

4-7-n^7x^MfJK 2, 4-7y D ^7x^;M^ 2 4 
6-FV7-n*7x-jMf;K 2, 3, 4, 5-fh77nt7x-;Mf;K 2 3 
, 4, 5, 6-^>^nt7x^Mf;K 2- (4-/nt7x^) ' 3 _ 
(4-7'd^7x-;v) 3- (3-7n^7x-jv) 7n fc?;K 4- (4-^ 

?V^ )V) **** 1_ (4 - ynt71 ^) **** 2- (2-yn^7xz;i, 
) 70k;K 2- (4-7n*7x^) fu \£fl> 

[0 0 3 71 

« > * > so********* i~i207^;^iiMt,^7x-^7^ 

*<on\±, 2-^f;V7x-;v^f^ 3-^^7x-Wf)i,, 4 ^7*^/1, 
4-Ht***7*-/U**/k (3, 5-^f;V7x-^f;K 2- (4- 
^f-^7*-^) i**, 2 - (3-^f;i^7x^) x?-; K 2- (2, 5y>f^7 
xs*) 2 - (4-xf^7x^) 2 - ( 3 * ■=.;!,) 

>K 1- (4 ->f;V7x^;v) 1- (3-^;v 7 x^;v) 3.+$, 1- ( 2 

"-Tw^'J 0 2 ~ (4 " ;t ^ 71 ^ 7-ntf; K 2- (2-^f;v 7 

i"^, 2 ~ (4-x^ 7 xx;v) 7ne;K 2- (2-^/1,7*^) 

*) 7*D^ 2 - (3, 5-3»**7* = /i,) 7ntf; K 2- (2, 4-3»**7 
7DE;K 2- (3, 4-^f;i,7xx;i,) 7'nk'; K 2- (2, 5-5»* 
; ^ 7l - ;V ) 4-. (l-**/wc.*-/|,) 7i - Wf ^ 2 - (4- (1 1- 

^t^ ;l/) 2- (4- (l-******) Vne 

>K 2- (3- (1 -^^l/a^A) -7 X -^) 7ntf;i/^i-e*S 0 
[0 0 3 8J 
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*n^f-^7*^^/^^^, 2- (4-f'j7iHD^f;i,7x^) .x.^;K 2- (4 
-/t7^n^7x-jP) 2- (4-h'Jf*7Jl/tOA^y;V7x-Jl/ 

) .x-f-ZK 2- (4 -^-7*7*13 7 ?<f-)l,-7 ^ 2Cf-fr^ l- (3_}.>;-7 

**D^f^7x-^) ifJK 1- (4-b'j7WD^f;V7xz;v) -x?-;K 1- 

i- (4 y )\,jru-*>7^-)\,-7 2- (4-y 

t7Hn7f;P7i^) 7*ne^ 1 l- (4 -y t7^tn7f^7x 
_;]✓) ,x^;i,, 2- (4-hVf*7Jl/tn^v^7x-^) 7"n^, 

1- (4-FV7»*7Hda^7i-^) 2- ( 4 -^7** 7** 7 u 

*??-)\s7 ^-)V) T-Dt^K l-^-f-^-l- (4-A7^f*7WDt7f^7x 
[0 0 3 9] 

'<>-*f>m.<v&M<7>7kmi) t 8zm%kl - 1 2 w 7;^;K«t g^i 7 x ^ 
;P-e&oT, ;ff)7^j^<0-CH 2 -^-CH = CH-T"ilI£? 3 ^f^Jii 

> 2- (4-xf;^7x^ji/) x?-;^ 1- (4-xr-ji,7xxiV) x^;k l- ( 

2- (2-7n^x;v) 7x^;i/) Ji'?-;]^ ^t*&£ 0 
[0 0 4 0 J 

K "*^> -^^^^^^^-ch 2 -^-o--e®imx.^^L7t^^j(i > 4-^ 

F^y7x-;Mf;K 3-^ F^y7xx;MfJK 4-xf^y7x^;i/^f 2 
- (4-n + ->7xx;v) :r.-^;K 3- (4-n^'>7x^) 7*0 kf ;K 3- % (2 
-7h*v7^xwv) 7"oe;K 3- (3, 4-v'n+y7x^) 7nifiK 11- 
(4-^^>7xx^) 7^fy^ 1- (4-* Y**S7^=.)V) x^;K (3-* 
h*y^f;V7xxjv) Ji-f-;w 3- (2 - 7 ff* 7;v* n m-)V** v 7 x. - 

7°a e^&^-e&^o 

10 0 4 1] 

^>"^>^<7)^7t(7)^c^?^ici - 1 2or;v^;p-eg#^x.ib^7f7^^;i/T;v^ 

^n^>^;V,-7^-;Vp{^.;V/, v * D ^ 4f "7 x. - ;t/^ v^n^\^v;l/-7 

y^DA^y;V7xx;vxf;i/, o /\ ^ ;i/ 7 xx;i/7"n fcf 

nA^y;^^y7xX^^f;V^^^o 
[0 0 4 2] 

^>-if>^ffi^OTK*W*ii:l ~ 1 2 w 7^^ I l^x. ^ ix^ 7 x x ;v 7 
;ve&oT, c?)7;^;^-CH2 1 ^7 ^=.v^xm.^m^hfttz^(Dm 

i<><v-ch 2 -tf-o-x-mz&Zbtitzm&iy^&xmm-r&t^ 2- (4 

-7x; + y7ix^) xf-;K 2- (4-7x^y7xx;l.) 7n tf >K 2- (2- 
7x7^y7xx;v) 7nif;K 4-t*7xx'J;Mf K 3 - tf 7 x - 'j ;v N 4 

-lf7xxiJ;Vxf;K 4 - If 7 x- 1; ;v7n If ;K 2- ( 2 - tf 7 xx 1; ;v) 7ntf;v 
x 2- (4-lf7xx-j;v) 7nf;v^^^ 0 
[0 0 4 3] 
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2-^f^7xxji/^f^ 6-^nn-2-^f-^7xx;v^f-;^ 2 -^nn-4 - 
>f;i/7xx;Mf;K 3_^nn-4-^f ;l ,7 X - wf;K 2 , 3-y'7on-4 
->f;l/7xx;M^K 2, 5-y7nn-4-^f^7xXjMf^ 3 ? 
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[0 0 4 61 

[0 0 4 71 
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[0 0 6 4] 
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n= 3 3 0 0 c m~ 1 [Si -OH] 

9 5 0 cm- 1 rS i -OHJ 
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d(ppm) =-69. 32 [PhSi (OH) O ■> / 2 1 
"7 9. 4 5 [PhSiOs/2] 
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^Si-°~|Si" 0 Sl — OH 
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TttmitZZ? h ****** £ *^«e««^97«»Si»^*; 
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